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MAGNETIC RECORDING MEDIUM, MAGNETIC HEAD AND MAGNETIC RECORDER 
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ABSTRACT: 

PURPOSE: To provide a magnetic head having an optimum protrusionlike 
pattern in which attraction of the head to a magnetic recording medium is 
effective prevented and sliding durability is improved, a magnetic 
recording medium and a magnetic recorder. 

CONSTITUTION: Many protrusionlike patterns are formed on a region in 
contact with and sliding with at least a magnetic head of a magnetic 
recording medium, many protrusionlike patterns 4C are formed partly at 
least on a sliding surface opposed to the medium of the head 27, and an 
interval formed of the patterns 4 and 4C has a relation of Ll≤L2, 
where LI is an interval of a relatively moving direction between the head 
and the medium and L2 is an interval of a perpendicular direction to the 
relatively moving direction. 
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1 

[M** 1 ] F £©«**#»£ «J:D1iMg©iB 

» • B4^Sff ftSfc^ESfiEfclC^T. 4>fc< ife 

£f*a&E»«#. 

[»#B 2 ) K&S 1 fcE*©&aStt©/t*- >©» 
£NI9gftt, y F «t©«*tBft;frfi©rai8£ L 1 , 

L l^L2 

m» • Wfe*«ffiM«*«'\y Ffc*V»T. '>&< £t> 
«SE»l*fc£i^USlH-*M©H»fc^tt©/^ 

->*»*«»**nr*o, *©&i8tt©At*->*t« 

fctttSfct-SMMA? F. 

i&mnifi. Bsos®ii#£©«»»»2Ffa©wi»£L 

1, «»^»*|fiHC»LSft*|fiI«WI)ISL2fr<5 

t. 

L 1SL2 

[»#« 5 ] 1 *fcH 2 ££tt©agEtttt# 

*s«fctf»#B 3 S&tt 4 (cEtt©«ft^9 F©-#. ft 

[$8W©#Mfc»iJW 
[0 0 0 1] 

[g*±©*Uffl#Itt **Mitt. «&E»*IWfcfc«}:tfB 
[0 0 02] 

[fc*©8«] MBftfW&mAyFttffiftMNkl, 

TES • »£«£fTfc?. <£ 1 TSft^gEgkttEtt*? i tflK 
^» P©**tttfr*JMHI*. W«»*X*»*6 

ttffl-r* a > tri-^ffl©«.»ffii6»fiT»««ftT^ 

[0 0 0 3] LfrV, lffij£L&¥f&tt*fc»fcttliE® 

©fflEfltfrofc. 
[0 0 0 4] fCT, ?fcfe«kD±E©«k5fcffiSl&#tfe 
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2 

fflta$&atta^jt*»-»w»ctenfc. earnest 
fiffl©oaee«t# (ara^x-* ©»s 

tt««©«fflltx*x^*-itrr3*^-fc»lfflfcM 
A&ttWinx&s v>tt*5 *;nyf>yfi: «fc DSN* 

TWfc. 

[0005] ^b«rEt&«k5A««inx^3*Ji' 

If fctt*©Jgfifc!&W?*ofc. 

[0 0 0 6] 7*h'jy^?7Y-tt«SfflU 

WUr->ftffjftU Wi£Ufc^»^*«P*-r*«aE 
MttfM*t*\? F#«£;*nTV>*. 
[0007] 

[»«**** L«fc 5 £T*»S] L*>Ufc**S, ffiJEL 

h>jy^57^-tt«*fflv^«aE»«l«*«fc 

[0 0 0 8] fc-fffc^f*. «*MlC*V>Ttt, fcgggtt 

[0 0 0 9] -©«&E®a#fc<fctf&M'Vy F»C»tt 
ftMB*©^^- >©jg«^©SjeK:^Tfi£*«£ji, 

st, mai* «pbt3-9 1 1 1 7^afcE«sn 
tv»* « t. m&xn9-><DmiAtt.& 1 x«Ttr 

50 <5t>©. ftW¥3 - 1 7 3 9 1 7^4i«fcE«SnT^ 
Stt«W^->©lBW!*0. 001~1* 
tU *0, -€-©»«*»fH^ttft:t>©. «*W¥3 
-2 5 04 204&WcBttaHTV>«J:9IC. 30 0 
h n-A£U:©£Stt/^->©»* 1 ¥*5 
U^-h;Wat)10ffl£trttlx?S:«b©4S©a:5fc, £jg 
^©BS*Jt*±tflR©*«ffi UTV>* fcfff ft 

[0 0 10] 1/*>L, ^©Hi8Ufcfe«ktffflS©*©Jg 

^©a^fcfco^jfisnfea^x^x^Ttt, 

4» ;^->©E*©««*<ft*nr, W*Ufc«aE»«t 
Ft©««««*«trfli»wAttic»-rs 

toon] *»w»^n&©jiSK^*Tft$nfc , b© 

TftO, KliEbfc«*©'b©fc*tt-5K«^*ffllL, 
«aE»«E*«i:«a'\'y Ft©»3t&S^CK±-rst 
tt>Ki. S»WAtt£|S|±L££2©&iBtt/1*->£ 

wrs«aE»«tfrfc«kwwa'v«^ F*er;c-€-ne& 
ffl^fc«aE»8Bss«-r<& c t saw tra. 

[0 0 12] 

50 [HBsflPft-rafca©^!*] g}5EUfcBW&a«-rs 



—646— 



3 

fc*fcBI*B 1 fcE*©*359J©a&Ee«Wm. 4>ft 

[0 0 1 3] -fcLT. »*Jfi2Cl2*©**W©«ai3 
MB*. Ki©tB^»#fa©IWIH*Ll. ffl 

L 1£L2 

©HfiHC**J:«i:*ft«£:l/tl<>*. 
[0014] £t>\Z, »jfcB3 fcE*©*^©^^ 

-w«t^iett©^^->*taft»*snT*o, *©& 

[0 0 15] flt#*4fcE«©*»B©«&^y 
Htt. »*fl3fcfe^T. £fitt©M*->©Ba£MIB 

Ll£L2 

©WttfcaaeiifcWfctLTn*. 
[0016] a sic, a**5ice«©«^e«g(s 

tt. 1 * fc« 2 ££«©a&BaiK{£i3.J:tfM:ft 

JH3*fc»4fcE«©«&'\y K©-#. ffi 

[00 1 7] 

nww «#« 1 *fc»2 fcE*©*58w©«ac»« 
#fc«tntf, aftjEft«t#©'>ft< tfeaa^y Ht« 

JHHilrr*««K. BrJ£»tt©£iBtt©Vt*->6. 
aSlE*8#£:««'sy F£©R***<fcrHl»W^«- 

[0018] n$8 3 *fc»4 fcE*©*fsw©«»^ 

yHfc«kn«. F©'>ft< fcfcOaiBSUtfci: 

»*nii!i"r*iBffl-fflfc. 0f«»tt©55jett©/^- 

[0 0 19] »:*S5fcE*©*»W©aaES81II;: 

inn tii§a&amKtma.^yVt<Dm&mm\z9i 

[0 0 2 0] 

[&&N] &TF, *«W©&fcfl£B 1 jfcSB 1 2 fc^> 
v»T«wr». *-f. B$MB»«#©&«flKov»TB 
l*>6H8lC«fcO»Wrs. 

[002 1] gl «*$gW©aj5ES8fc£»&5^ X 
H i8«bffl»r*«*©-88£8ttLfcS5#*fc*:¥I8 
[0 0 2 2] *£»0!©aSSt7VX?ltt, Hlfc^T 

«t5»c, «*ti^«fcaa*i*$©?attK:«j«anT^ 
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4 

&. -eur. ^«s©^«iia«a^Eess©jS» • w 

Jhttfc««^y Ftftfti-ffiSbTSCSS d>**F 

•x^-h -xhy^) atf?&fc>ti*css««2i:a 

ft. iTECSS««2©j1.«©m)tfi«»B^t«^« 
[0 0 2 3] ^Cagf^Xi? ltt, &£, #7 

x, tfjg, t;P3^«cn i -p»o^*lfiu&*>©« 
©a s ft \z i o ?a«K*-a- & n &««©-#©£ 

10 iS, *6»ttX*lllife, jfiyjftTiftJB. <Sffl 

b. a»B*t0f^©j$*rwK»«anTv»*. rne. 
©^Bttx^y^'j>^*©asftiaa!H*ic«to, «*. 

frF«J«tUT^nA (Cr) £*#£LfcCrJ13S** 
fflVi&n. «(Mltl/TaAAh (Co) i 

[0 0 2 4] Sfc. ME«»7^X*i©*iiiiBii© 
20 'J>1£<t t>-»© C S S «* 2 fctt. fifjgfctt, 4401 

«7?iintttt©*»:©sae«A^->4, 4, • • -afl 

m«.LiSftTV>*. -fcUT, C«>#M&tt/tjr— >4 
«, B2»C*-TJ:5IC. ■€-©«jSLTft4IWIH«tafl^ 

L*a#ft©IBJI«&L 2 

©Wfcfcft* J; 5 £J&J*;*ftTV><&. 
[0 0 2 5] *Htt«©«ax^X?©3lffiK:«a*;*n 
50 S35iBttA^->4»ro^TB3fcJ;0itt?li-r*. 

[0 0 2 6] B3tt£jBtt/^->©E»S*m*:0r 
H3IC^T«k5C. 44tMMO*lBtt/t? 
->4», ««©«R5fc7*hW^h*MfU m 
£/^->©T7*hvX**Jf|Vvr»fcU £tfe, I? 

nt-v, ntt«©^as6^rt"rs. *©«, i©^« 

6 5 ©*BfK«r*UfcT«JJB 7, ttttH 

t. »f«i«SH©faett/^->4*^jS3ns. 

40 [0 0 2 7] ft*, *£»«lC43V>Ttt, «SttA«^- 

#^9©iS^ft^T<t<, ^('*^l6CTi:KS$ns 
t>©T?(iftn. 

[0 0 2 8] ifc, *H««fc^Ttt. ^fitt^X^- 

>4fccssfg«2i;:#ffcU£*t, ttemicMbt 
t>«t<. itic^ifiwiciB^^nifecTttft^. -tlx 

W— tfftJI^©aSftiPX*ft t J: D^«l/T«> «fc< . 
#fc*£1609fclB£3n$t>©T!ttftK 
50 [0 0 2 9] O^l', fr»Ufc«)«A^ft<&**ig«© 
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5 

[0 0 3 0] £K0U 



(4) 



&W¥6- 1 112 94 

0 



&6S6&, P1W*lS]lctt»^j«t*:. *©Jgj£UT* n&fccfcfc*. 



«#IMft#fflK#Lfifc#l*]0raiH&L2, fT-StL ^fitt/^->4tt. 5 \Z&&?Z>SX 

l£L2T*SLl : L2=l : 5©H«Kfc5«t;5K: *UC, «BK 1 0*lC#jfcf •^arCfcAK 
EffLfc. £©#?Xfi«5©±KCr£3i#fcU;fc:T [0 04 1] OffC, #589}CW*>S«&Ay F©3&*S 

«J)B7, Co^S*«tLfcattS8, C£*#iL JO Wc^TH9*Sj:tfBl OlCJcDKWr*. H9H* 

$©3$gttn*->£»j&ufc. {cafflUfc-^»0!©^ft:s*-r««flHtr»o, hio 

£. LlSJL2-ca&*Ll : L2 = l : 2C&MU [0 0 4 2] K*f«k5C, *f8W©«»A3> P 2 

[0 0 3 2] %RH3 ©B*b&V>«&5VX*fc#ffl-r*fflre**ABS 
*«Mlfc*tt*^e«/t^->4©»«|IIJBI©H« (Air Bearing Surface) Mtsn 
Sr. L 1SL2T»*L 1 :L2 = 1 : * a? *Hf«*»«T^rfflftffi2 9 \Z, 2*©*3 0. 3 0 

©«»*§*« i tmmitmmo&fs.Tj x* teai siar^ x*fca*s*##»;frfiji¥fT \zmtstv 

fco T. 3*1/~;W3 lMMtellTUS. *UT, H*+ 

[0 0 3 3] JfcKsHl *©l*©U-;l/3 1 t#IS*Mn-Zn7x5-r 

1 fc*^*^j65tt/T^->4©Jg*IBIB©Bff J&fcUfcS&n©^©^ H3T3 2 i*< ( 

S, H5fc^-r<t5fc, L1>L2T?»5L1 :L2= y~f3 3 S:frLTBjKl.fcV>;tf^X$l::J;D»£3nT 
2 : 1 ICSEL, •€•©»«**« 1 tE«&*li6©«^ Ay H37 3 2 fctt. ffiflOa'T »3 5*qg)&>n 

5VX**ffr£bfc. TV>*. 3-fJW3 5 fc*8*»SLT, »*V>ttli 

[0 0 34] Jbim&7 ! <rX»K:*fb. 5Zt/y'Jy J**i«*««H LT*-V y 7*3 3 ©SS»Tlff«©Ee • W 

fcR®, MtV X * 1 £18^ y F £©*»«»©« 50 [ 0 0 4 3 ] KfEiaa'v y H 2 7 ©JIMS 2 9 & 

wcovvrwesfrfcofc. «j£-r*3#©u-;i/3 lea, mtLmt, *3£K«-c 

[0 0 3 5] H6fct!rffi88J6ilg*S^T. H6**S!PJ£ ttfiri£Lfc«a:r>r X* 1 £fii8©Htttt©3ISj©R/t* 

atfL^^x^SHwigiiPiiE^fr-eifes* ->4c&m%T4 7.9t<»mmwi*mzmmmjSL 

->©»»«roiH«. Ll^L2©Hff©«^T?afeD. L 5r^X^t©«««Bi^[nl©rai»SL 1, ffiSHNfcGrtil 

l>L2©S£fctt»««lWU. OftJbfc&oTU* K*fLifi«£fc©|IBIH£L2, £T*£L1£L2£& 

[0036] £ ©«fc 3 fc**tt«©«ftx * X * 1 [0044] jatftMeMCN y H 2 7 ©*ffilC»fifc3 

fttt. K^fcfcglCfcjkU CSS»Xtt£<**©«& n*&ig«t^->4Ctt. X 2 8 ©Sib® 2 

5r^X*KJfc*Ti£L<ffl±;*iJ*£ 40 9IC7* h hefeffils, UfJt©^— >©7*h 

[0 0 3 7] fcfc, *9m<Dttft^ 1 C«jfrT« -rX*ftJg»TB%U Xy?>£f«ftffftK 

^i8tt/^->4©S!»IBIIHtt. H7*«fctfB8K7Rf 7* M^X h&S«*»S»*UT. F?r}£©SS©&jg 

,fc3&#&fc|ii|«©3&£*<»*. tt/X*->4 cwMtsns. 

[0 0 3 8] H7««ft^ X* l<D^y P^ftMLA [0 0 4 5] *Htt«K*ViTtt. ^igtt/^- 

«i-rs«*©-fflstt*ufc»»iii:^:¥BHTifes. ta >4c©M*p]tt«ttt*5, «a«, nm&vt, n 

7©»c^®tt/^->4<&=pjatticEBbfc«^t>, «^«^©aa!ft»tft-ci<, »{c*mfi«ancs)esn 

£jg«/^->©»<SWSi«:L UL2 fr-SHtTC St>©Ttt!ftV>. 

SS»^ttB«nfct>©t«:5. [0 0 4 6] *fc, *^l«l:*HTtt ^S«fX^- 

[0 0 3 9] B 8 B8§lT>f X? 1 ©Ay K t»iH >4 CS:ffll!)ffi2 9S««-r5 3*©W-;i/3 1 ©f^ 

»T*9i*©-88*i2;*ufcaB»jjyc 3 i i HH-r*.s. a 50 x\zm^ttm, msm2 9 s«^-r^ 3*1^-^3 1 



SUSHI*, iHAy Ht©*jt*^ft^©MIB ! &L 1. 



[0 0 4 0] 1S.&, *m\<D®&T-< i Kjgrt-rs 
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©Wtt©W-Jl'©*fcJgJ«l,Tt>«fc<. ZZlZ, V- )V 
£jgttn*->4Ctt7*hXry^>^£ttTfc<, ft 

[0 0 4 7} *&*M£*»TI2. 

>4 C £7. ^-&JgJ«l/TH-S*igftMn - Z n 7 
ai^f hXy^^LffrSLfc**, JBJBB2 9 

(C) ^©*RS^fi£Lfc«t, 7*H? 

Tfe«t<. #t**»«fSC|fi^Sn5t>©T?»&^. 

[0 0 4 8] ±ft<D&5Umf&frt>ttZ>mfS.^y H 2 7 
fttR;&**Slt|;:|8±U C S SWAtt£ft*©«&^y 

h icit^T^i L/ < i6i±a-tt* c tares* c ta^en? 

[0 0 4 9] a&5VX*i«£'V5/Ftt 

1 fcfctt*. 5lie«^^->©BStCS s» 
M4t©W#tt, «a^i/H2 7©^fitt/^->©E 

[0050] ^>sffc, *36w©at^ee»Bs«axw 
x zmmzmrn nt-wKRctwcH 1 1 *<fct* n 1 

2 KJ; 0 im? 0 1 l l&MMieBft?* X ?£B 
©-*ISW©S«S*-r¥BSHT» D, B 1 2 HfiJB0 

[0 0 5 1] mi i*i«Bi 2ir^r±5»c, 

^©aa^-f x^tsa 3 6 «. aa^y f 3 7 m&& 

S3 8©9W$*^rf*7-A©**lCBir)^lt5nT« 

aiB»iitfr3 9©±fc«i*anrv»a. -c-ut. emta 

E&&#3 9©*ffi£;£23liT. 3B«£fctt?f££fr 

6 ©K&Av y H 3 7 fctt. fitTi^ Ufcfflftffi 2 9 KSfcjgtt 
/^->4 C£»fftL&Bft*<>9 H 2 7*tffl^e.ns. 
[0 0 5 2] &±©J;5fc*l£3nTV>3*SIJfi«©iB 
X*£B3 6fc«kntf, CSS*MSi5<ktf8&3ttt 

[0 0 5 3] fcfe, fil&x^ 7.i?gfi3 6 ©SBM-'Vy H 

3 7K. €£*©«a^S' K*J8V». atjneei*#3 9t 

[0 0 5 4] ttztt. «^X>f^^Sfi3 6©«S^ 
7H3 7 WJa&fflfiHSM*: 3 9 OUft*-*, 

a wm£c#&ssw©«&x>r i tb%^\m%<\ 



(5) 4$H¥6-1 1 1 294 

[0055] fftftmmmzm&znz 

[0 0 5 6] 

mz&nti. «as»ist#fc»?«t*?>^jStt/^->© 
\z, z\ ©«t 5 £«nfcttffi»&**rr*«iaiEgwM* 
jo #s^©«j&T«nfcj»*&$-rs. 

[0 0 5 7] «±«Wbfc«k5C*$SW©»&'V;/ Hfr 

iE«fc«ifi-r*i:t*»T?^«^©« 
[0 0 5 8] ssk, *^^©«^E®Kiiic<tnii, 
c i^***©«aT«nfc»**#r *. 

[Hi] *ft«©8£tiB££#©-$ft01&*?¥ii 
B. 

[B2] *%ffi©tt^gi3»ll^©^i3«^M*¥iSB. 
[0 3] *38W©ttaeStt&<*©&iett/^->©fiS& 

[B4] #»8©«aiBStt^©affi«mfc¥iBH. 
[B5] fi^©«JMB»j^©a®»mfc¥iBB. 

Jt£J«jtf&ft©ll«**-rH. 
30 [07] *ft«©i^ffi&«tt*©iffiffimfc¥3!B. 

[B9] *KM©«a^yH&3^-;P ; e/U5'y^l! 

[010] *«W©«a^5/ H©fflWlffi©-ffl*lfc>cL. 

[Hi 1] *BW©a&iB®8B©-l£K«©®a5£* 

[HI 2] HI 1©£]BH. 
[«F^©lttW3 
40 1 «5vx^X^ 

2 CSS®* 

3 -7"-^®« 

4, 4C 35fitt/*5'-> 

2 7 em^'V K 

29 mmm 

3 1 

3 6 tmmm&m 
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